Rational construction of eukaryotic OFF-riboswitches that downregulate internal ribosome entry site-mediated translation in response to their ligands.
A strategy for rationally constructing a novel type of eukaryotic OFF-riboswitch, which ligand-dependently turns off translation mediated by an internal ribosome entry site (IRES), has been established. The theophylline-dependent IRES-based OFF-riboswitch obtained through the proposed strategy functioned well in wheat germ extract, independently from the downstream gene, indicating that it can regulate any gene. Despite the fact that it has one theophylline aptamer, its switching efficiency was as high as that of a previously reported theophylline-dependent OFF-riboswitch that was constructed by inserting three continuous theophylline aptamers into a 5' untranslated region in mRNA to downregulate the normal 5'-terminus-mediated translation. In addition, because the riboswitch part that was optimized in the theophylline-dependent IRES-based OFF-riboswitch, except for the aptamer domain, can be used as-is for other aptamer-ligand pairs, an arbitrary ligand-dependent IRES-based OFF-riboswitch is easy to construct with the corresponding well-minimized aptamer.